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MILITARY SPECIFICATIONM

TRANSISTOR, NPN, SILICON
TYPES 2N2015, 2N2018

1. SCOPE

1.1 Scope.- This specification covers the detail requirements for silicon, NPN, transistess
for use in high-power circuit applications and having the following particular characteristics at
TA=+25% % 3°C, (See 3.2 herein):
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This power dissipation is for 1,000 hours expected life at a mounting temperature
of + 25° 2 3°C. For powar dissipation ot mouniing temperatures.up to + 200°C,
derate ot 0.86 W/°C.
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2. APPLICABLE DOCUMENTS

2,1 The following documents, of the issue in effect on date of invitation for bids
or request for proposal, form a part of this specification to the extent specified herein:

SPECIFICATIONS

MILITARY
MIL-5-19500 Semiconductor Devices, General
Specification For
STANDARDS
_MILITARY
MIL-51D-750 Test Methods For Semiconductor Devices

(Coples of specifications, standards, drawings, and publications required by contractors
In connection with specific procurement functions should be cbtained from the procuring

actlvity or as directed by the contracting officer. Both the title and number or symbol should
be stipulated when request'ng coples.)

3. REQUIREMENTS

3.1 General, - Requirements for the transistors shall be in accordance with Specifi-
cotlon MIL=8-T3300, and as otherwise specified herein,

3.2 Abbreviations and symbols.= The abbraviations and symbols used herein are
defined in Specification MIL-3-T9500 and as follows:

PCriveerrvesensnsses collector power dissipation

VCEO(us)e.ee evuss. collector=to emitter voltage, open base, sustaining

VCEXeeereessessesss collector-to-emitter voltage, emitter-to-base reverse
biased

3.3 Design and consiruction, = The transistors shall be of the design, construction,
ond physical dimensions speciiied In Figure | herein.

3.3.1 Terminal arrangement. = The terminal arrangement on the transistors shall be
as indicated in Figure 1 herein,

3.3.2 Operating position.~ The transistors shall be capable of proper operation in
any psition, ’
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3.4 Performance characteristics. = The transistor performance characteristics shall
be as specified in Tables I, I, on erein, Except where specifically differentiated
for respective transistor types (see 1.1, 1.2, and Tables I, I, and Ill herein), the perfor-
mance requirements, including characteristics, ratings, test conditions, ond test limits,
opply equally to both transistor types covered herein.

3.5 Marking, = The transistor shall be marked in accordance with Specification
MIL-5-195C0 and as fullows, When the diminutive size or lack of suitable surface area
prevents routine marking, on the device, of all items required by Specification MIL-5-19500,
the following items may be omitted in the following preferred order: color- band t,pe
identification (if specified for the device), country of origin, manufacturer's identification,
Where oniy a minimum of items can suitably be marked on the device, first consideration
shall be given to marking the complete type designation (see 3.5.1 herein), and then to
inclusion of the acceptance date and inspection lot identification, However, ail required
marking shall be placed on the unit package.

3.5.1 Compleie type-designation marking.~ Comp!ete type-designation marking cf
transistors procured on Department of Army contracts, and which have, passed Government
inspection and comply with all requirements of this specification, shall consist of: "USA-
manufacturer’s qualification code letters-transistor designation (inciuding any assigned
reliability indicator.)" The letters "JAN" or any abbreviation thereof shall not be used.

If any specification waiver has been gronted, the combination "USA-manufacturer's
qualification code letters" shall not be used to complete the type-designation marking.

4. QUALITY ASSURANCE PROVISIONS

4.1 General. - Except as otherwise specified 'ierein, the responsibility for inspection,
general procedures for acceptance, classification of inspection, and inspection conditions
and methods of test shall be in accordance with Specification MIL-5-19500, Quality
Assurance Provisions,

4.1.1 Responsibility for inspection. - Unless otherwise specified in the contract
or purchase order, the supplier is responsiblc for the performance of all insgec ion requira-
ments as specified herein. Except as otherwise specified, the supplier may utilize his uwn
facilities or any commercial laboratory acceptable to the Government. The Government
reserves the right to perform any of the inspections set forth in the specification where such
inspections are deemed necessary to assure supplies and services conform to prescribed
requirements.

4.2 Qualification and Acceptance Inspection. - Qualitication and Acceptance
Inspection shall be in accordance with Specification MIL-5-19520, Quality Assurance
Provisions, and as otherwise specified herein. Groups A, B, and C Inspection snali consist
of the examinations and tests specified in Tables |, I, and Itl, respectively, rerein.
Acceptance Inspection shall include inspectinn of Preparation for Delivery (see 5.1 nereiar,

4.2.1 Specified LTPD for subgroups. = The LTPD specified for a subgroup in Tau.es
I, li, and lil herein shall apply for oIl cf the tests, combined, in the subgroup.iSee 6.2 rerein.

3
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4.2.2 Mechanical damage resulting from tests. - Except for intentional deforming,
mutilating, or dismembering mechanical-stress tests to which samples are subjected, there
shall be no evidence of mechanical domage to any sample unit os a result of any of the
Group A, B, or C tests.

4.2.3 Destructive tests, - The Group B, Subgroups 2, 3, 5, 6, 7, ond 8 tests are
censidered destructive. However, the tests of Subgroups 2, 3, 6, 7, and 8 can be considered
non-destructive if sufficient evidence is presented to the Government inspection authority to
that eifect. Acceptable evidence, for example, would be repeating of all Subgroups 2, 3, 6,
7, and b tests, ten times, without significant devi~« degradation. This test repetition
procedure need be dorie only once at inception of Acceptance In nection, provided no change
in design, or of production techniques, has been effected.

4.2.4 Disposition of sample units. = Sample units that have been subjected to Group B,
Subgroup 5 test shall not be delivered on the controct or order. Sample units that have been
subjected to ond have passed Group B, Subgroups 2, 3, 6, 7, and 8 tests not determined to
be destructive tests may be delivered on the contrcct or order provided that, ofter Group B
inspection is terminated, those sample units are subjected to and pass Group A Inspection.
Defective units from any sample group that may have passed group inspection shall not be
delivered or the contract or order until the defect(s) has been remedied to the satisfaction
of the Government,

4.3 Particular examination and test procedures. -

4.3.1 Collector-Lmitter Voltage, Open Base, Sustaining test. - The specified
curionts chall Be applied, und-  fhe specified test conditions, and the collector=to-emitter
v.iage shall then be measured.

4.3.2 Cclleciur-Emitier Voitage, Emitter-To-Base Reverse Biased test, = The specified
current snid voltage sha'i be applied, under the specified test conditions, and the collector-
v-=ein.ter voltoqe shuli then be measured.

3.3 Base-Emitre Voltage test. = The specified current and voltage shall be applied,
an the uc base-to-emitte: voltage shall then be measured.
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Table I. Group A inspection.

Test Method per Conditions Limits Unit
MIL-STD-750 Exomination or test A4 LTPD Symbol Min, Max.
Subgroup 1 10
2071 Visual and mechanical - -—- -——- .- e--
examination
Subgroup 2 5
3036 Collector-base cutoff Bias Cond. D Icso ---= 50 UAdc
current V¢ = 30 Vde
lg=0
2/ Collector-emitter Ic =200 mAdc
voltage, open base, ig=0
sustaining:
2N2015 VCeO(sus) 50 --- Vdc
2N2016 VCeO(sus) 65 -=-=- Vdec
k74 Collector-emitter voltage, l¢c =2.0 mAdc
emitter-to-base reverse Vgg = 1.5 Vdc
biased:
2N2015 VCEX 100 --- Vdc
2N2016 VCEX 130 ==~ Vdc
3061 Emitter-base cutoff Bias Cond. D lEBO (== 50 uAdc
current VEB = 10 Vdc
ic=0
Subgroup 3 S
3076 Forward-current transfer Ic =5.0 Adc hFE 15 50 -
ratio VCE =4.0 Vde
3076 Forward-current transfer. | = 10.0 Adc hFE 7.5  —ee  a--
ratio VCE =4.0 Vde
307 Collector-emitter lc =5.0 Ade VCE(sat) -——- 1.25 Vde
saturation voltage Ip = 500 mAdc
4/ Base-emitter voltage Ic=35.0 Adc VBE -—- 2.2 Vde
Vce =4.0 Vde
1/ See 3.4 herein. _2_/5“ 4.2.1 herein. gr/See 4.3.2 herein 4

“See 4. 3.3 herein,
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Table II. Group B inspection.

Test Mzthod per Conditions Limits Unit
mil-31D-750 Examination or test / LTPD Symbol Min.  Max.
Subgroup 1 20
2056 Physical dimensions - — coe eme  we-
Subgroup 2 10
2031 Soldering heat 1 cycle ——— — ——— s=-
1651 Temperature cycling Test Cond.C . cee  eee ==
1056 Thermal shock Test Cond. A -——- — .. —=-
(glass strain)
1021 Moisture resistance No initial condition~ —— - ——— eee
ing
End-point tests:
3036 Collector-base cutoff Bias Cond. D ICBO === 100 uvAdc
current Vcp = 30 Vde
=0
307¢ Forward=-current transfer  IC = 5.0 Adc hFe 12,§ == o=
ratio VCE = 4.0 Vdc
Subgroup 3 20
2014 Shock Non-operating —— — wee ===
G =500
5 blows of 1 msec.
ea. in orientations
X1, Yi,Y¥2, 2%
(total =20 blows)
2006 Constont accelerc.t‘i@‘: G =..] 0, 000 - - -——- -——e
(centrifuge) Orlertations
Xi, Y, Y2, 21
2046 Vibraticn fatigue Non-operating -—- c—— eee =
2056 VibrOTiOﬁ, Vaf:cb‘e - o - -~eres - -— o

frequency

E:_d-&int tests:

‘«ime os for Subgroup 2,

above



MIL-S-19500/248A(EL)

Table 1l. Group B inspection=(Cont'd).
Test Method per Conditions Limits Unit
MIL-STD-750 Examination or test 1/ LTPD Symbol Min, Max.
SubgrouE 4 10
2/ High-temperature Ta =+150°C
operation:
3036 Collector-base Bios Cond. D ICBO -— 1.5 mAdc
cutoff current Ve = 30 Vde
ig=0
Subgroup § 20
1046 Salt spray (corrosion) -—- ——- —— e
End-point tests:
Same as for Subgroup 2,
above
Subgroue 6 20
2036 Tension Test Cond. A .—- - —— e
Fixed position =
axis of unit
vertical
Attached weigit =
10 Ibs £ 10 oz
(total) to ea,
terminal
Tension time =
10 £ 1 sec.
2036 Torque (stud) Test Cond. D — —— ——— -
Torque = 121b. /in.
Torque time =
10 £ 1 sec.
2036 Torque (terminal) Test Cond. D — _— cmm —--

Toique =24 £2 oz/in,
applied to flat of
ea. terminagl

Torque time = 104! sec
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Tocie v Grocgp B irsnecr.on =(Cont'd).,

cave A

Test Methoc per Conditions Limits Unit
AlL=5TD=-75C Examination or test 1/ +TPD Symbol Min, Maox.
Subgroup 6 =(Cont'd)
End-points tests:
3036 Coilector-base cutoff Bias Cond. D ICBO — 50 uAdc
current V¢ = 30 Vde
IE =0
3076 Forward=-current Ic = 5.0 Adc hre 15 50 ee-
transfer ratio VCE = 4.0 Vdc
Subgroup 7 A=l0
1031 High=temperature life Ta =+ 200°C
(non-operating)
End-point tests:
Same as for Subgroup 2,
above
Subgroup 8 A=10
1026 Steady state operation TA=+125° 2 3°C
life with heat sink

End-point tests:

Same as for Subgroup 2,
above

PC =65 W, min,

J‘/See 3.4 herein.

4 Test measurement shall be made after thermal equilibrium has been reached at the

temperntire specified.
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MIL-STD-750 Exominagtion or ‘*est 27 LIPC Symooi Min. A
Subgroup 1 20
3131 Thermal iesistance Vcp = 30 Vde 6J-C --- 1,17 °C
1001 Barometric pressure, Test Cond. D
reduced (altitude
operation):
3036 Collector-base cutoff Bias Cond. D ICBO -—- 200 VA
current Vcp = 30 Vde
lg=0

l/Periodicity for Group C inspection = initial lot, and thereafter on a lot every Y0 days
or every 5th lot, whichever occurs first,

2/
=/ See 3.4 herein.
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S. PREPARATION FOR DELIVERY

5.1 Preparation for delivery, - Preparation for delivery shall be in accordance with
Specification MIL-5-19500.

6. NOTES

6.1 Notes. - The notes included in Specification MIL-5-19500, with the following
exceptions, are apglicable to this specification,

6.2 Re-evaluation or verification insoection, -  The LTPD method is exceptionally
well suited for inspection of source, since it provides a high degree of assurance (90%
confidence) that the lot represented has a proportion defective less than the spe:ified LTPD
value. However, the LTPD method is not suitable for inspection performed subsequent to
sourc~ inspection since it prcvides, at most, a 10% confidence that the lot represented by
a foi _u sample actually contains a proportion defective in excess of the specified LTPD
volue. As o result, whenever the quality of o lot is re-evaluated or verified by sompling
inspection subsequent to the supplier's satisfactory demonstrations of compliance with the
quolity requirements, lot disposition should be based on a sampling plan which provides
reasonable assurance that any lot rejected contains a proportion defective greater than the
specified LTPD or A value for any individuul subgroup. When deemed necessary, the
purchase order should specify the detailed criteria for lot disposition.

6.3 Qualification. = With respect to products requiring qualification, uwards will
be made only for such products os have, prior to the time set for opening of bids, beer
tesred and approved for inclusion in Qualified Products List (QPL)-19500, supplement
{Army), whether or not such products have actually been so listed by that date. Informatipn
pertaining to qualification of products covered by this specification should be requested
from the Chief, Stondardization Engineering Division, U. S. Army Electronics Materiel
Support Agency, Fort Monmouth, New Jersey, attention: SELMS-PSM-3.

NGT Zc: When Government drawings, specifications, or other data are used for any

purg2se cther than in connection with a definitely related Government procurement operation,
the Jnited States Government thereby incurs no responsibility nor any ob'igation whatsoever;
ond the fact that the Government may have formulated, furnished, or in any way supplied

the said drawings, specifications, or other data is not to be regarded by implication

or otherwise as in any manner licensing the holder or any other person or corporation, or
convey ng any right or perm’ssion to monufacture, use, or sell any potented invention that
may in any way be related thercto,

iy
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1,250 Dla, Max, |jeee—

| ( l ‘ .50 Max.
! Y——

.610~, 710 ] '
C

- i g
1 \ *
P Insuiated Locatce o
' \ . 14C Dia, Max,
] I .

10=32 NFe2A THD,
.190 Max,

TERMINALS:

E = Emitter
B = Base

.345 R C = Collector (Cose grounded)

NOTES

1. All dimensions in inches. Tolerances = .005 unless otherwise specified.

Figure 1. Outline and dimensions.

)



